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Do not assume content reflects current 
scientific knowledge, policies, or practices. 
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I have acquired the habit in the last year or two of collecting 
papers and published addresses dealing with the general aspects of re- 
search—contributions fron those who have h2d to do with the training and 
selection of research workers, the approval of research programs, and the 
critical reading of research papers. Some of the ideas expressed in these 
papers, together with a few of my own, I would like to pass on to you to 
serve as the basis of an informal discussion of standards for research. 

The Nature and Function of Resegrch.-~Instead of attempting to de- 
fine research I am going to quote from a few of the papers in my collection. 


"Research is a mental process superimposed upon the 
observation of facts....I think we stretch much too far our sym- 
pathy with the piece of research which is just one more little 
pebble in the palace of knowledge, We are apt to encourage the 
collection of pebbles to put around the flower een: and grounds 
instead of hewn stone to mild into nev wings." (1) = 


"Research consists of morethan the mere accumlation 
and publication of facts....The present tendency is to accumulate 
a superabundance of facts and data and devote too little time and 
effort in the proper correlation and interpretation of them, It 
is high time that we do relatively more thinking and less investi- 
gating if we are to maintain the high standards which have been 
set up for us by the past masters of science." (2) 
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I trsonted at a conference of Heme Hconomics research workers at the annual 
meeting of the Association of Southern Agricultural Workers, Jackson, Miss., 
February 6, 1930. 


2/ Reference is made by number fo "Literature cited," p, 12. 


"Research logically and methodically proceeds from 
known facts to the immediately preceding or underlying facts.... 
No experiment station that encourages shallow digging or a 
gleaning process in its research to the exclusion of fearless 
fundamental investigations, no experiment station that demands 
of its staff that all of its results be expressed or understand- 
able in the simplest terms of extension circulars is worthy of 
the name of a real expertment station." (3) 

Running through all of these statements is the simple theme that 
mere fact-finding for purposes of demonstration does not constitute re- 
search, but that there mst be a mental process superimposed upon the ob- 
servation of facts to the end that new truths may be discovered. In the 
development of home economics research one of the most difficult obstacles 
to overcome has been the tendency to be content with fact-finding. It is 
true that many projects seem logically to end with the acquisition of facts. 
If that is the case they are not research, but service projects and the 
research worker is really a technician. From the early days of research 
under Purnell funds to the present time home economics departments have been 
called upon to do fact-finding for other departments. Some of the vitamin 
content studies and baking studies illustrate this type of project. In 
these days when emphasis is being placed more and more upon cooperative 
research a certain amount of such service is to be expected, nor is it entirely 
one-sided. Many home economics projects require service from other departments 
for their successful completion. Service projects for other departments are 
generally part of real research projects and if the home economist sees the 
research value of the project as a woole rather than the technical phases with 
which she herself is primarily concerned the project is rescued from the level 


of a mere service project through the contribution she may be able to make to 


the interpretation of the facts she is finding. 


Not so fortunate is the case of the research worker who has been 
busily engaged in gathering facts without any reference to their setting and 
who is unable thereby to interpret these facts. Dr. Allen once illustroted 
this situstion aptly by comoaring such fact-finders with amateur collectors 
who gatner u> syecimens of fossils and rocks in unusual localities without 
study or record of the surrounding conditions and thus rob them of all their 
Scientizic value. some of tue earl: failurss in rural home manazemont studies 
de0endinge won tie survey method have been due to relosating the ficld work 
GO imcomotent fact finders. To quote Dr. Allen, "Too often tho field 
Work .24) 9OCn Lore vo wuatrained observers, woile those woo aro trainod to soz, 
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Py cenmcev ton. with tho survey may not bo studicd in thoir natural sotting, or 
With reference to other facts thoy may sugeost which mizsht have a boaring or 
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Offor an) cxplanation, " (4) 
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Acicaliy——or oroccoding from known. facts to tho immodiately »roecodinzg or under 


lying facts. 
Tho Training and Qualifications of tho Resoarch Workor.--Sinco this 


Ts eoerous, Of roscarch workers Gdorhaps this tonic snould be omitted from the 


G@teeves 00, out 1, tyol suro that from the standpoint of your research exooricnes 


yOu are in a 2osition to state quite emphatically what should be required in 


orevaration for research. Dr, Goldforb, chairman of the section of lfecical 


Science of the American Association for the Advancement of Science, in an 
address at the Des Moines meeting of the Association deplored the »revailing 
System of teaching the various sciences in high schools, colleges, and uni- 
versities by the so-called factual method. He said 


"In what courses of science is the student exvected to frame his 
own question, find suitable material (including bibliogranhy) and 
apparatus, devise his own experiment, analyze the conditions, arrange 
One sét of conditions where all are constant or kauown, another where 
only one condition or factor is unknown, to vary this unknown, i.c., 
to find the immediate cause of the phenomenon? To determine not facts 
or laws, but the condition or conditions under which a phenomenon 
can be made to apnear? To get the samc results, to deduce prover 
conclusions from the experimental data, to watch for the crucial cx- 
option, so significant as a clue to further resolution of the con- 
Stivuent conditions, to plan the next cxperiment? Whers is it tauzht 
hugo NOt tacts or tools or materials or technic, but the method of 
experimental investigation is the test of scientific proceduro." (5) 


In his opinion it is the failure to teach scicnce in this way which is 
responsible for poor quality in research as shown in manuscriots submitted 
for publication in scientific: journals. In his words, "Maltraining like 
Malnmutrivion, if long continued, has very sorious and lasting effects upon 
the organism." It is comforting to think that not all the blame for yoor 
; 


quality in research is placed won the rescarc 


y workers, DUE cvnaAb pare Ol 


it can be laid to antiquated methods of teaching the sciences in colleges and 
universities. 

To poor quality in some of tho scicnce toaching in colleges I would 
add inadequate preparation in English, forcign languages, and subjects allicd 
tO tne particular field in which rescarch is to be conductcd. To attemot to 
carry on a project in standards of living without a background of economics 


and statistical methods is an extreme illustration of this, 


Passing from undergraduate to graduate traininz, it is naturally 


ee 

assumed that a person who has acquired a Phi Di degree is thoroughly con- 
versant with the: research method and able to formulate his own project and 
method of attack, Unfortunatoly in some institutions the desire to maintain 
the highest quality in research results in the policy of allowing tho candi-~ 
date for the degree to take part in the research of the professor under whom 
he is working rather than undertake an independent research problom of his 
own. Tais results, as Dr. Eaton of Cornell has pointod out, in training 

as a technical assistant rathor than as a researcher. The highest quality 
in research may be attained, but at the expense of the production of a com- 
petent researcher--one who in Dr. Eaton's words is "able to locate and de- 
fine a problemfor investigation, able to plan and carry through a technic 

of inquiry appropriate to the solution of the problem; able to organize and 
interpret in their immediate bearings at least, the findings to which his 
inquiry leads." (6) 

The administrative heads of home economics departments, particularly 
those who have been eager for funds and more funds for research, have a grave 
responsibility for the training of research workers to meet the needs of 
expansion in this field. This responsibility begins in the undergraduate 
curriculum, which should make it possible for the student who has rescarch 
leanings to acquire the necessary undergraduate training in English, foreign 
languages, and fundamental sciences, including economics and sociolozy. In 
eraduate work the student preparing to enter research should be given train- 
ing in research methods through seminars and the undertaking under guidance 
of a research oroblem of her own. This naturally suggests the question of 


the part which this type of student-rescarch snould play in the research 
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Program. In Dri Eaton's opinion the rosoarch conducted by students as part 
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Of their training should be undertaken not for "the sake of its valuc in 
contributing to the sum of known truth; but as & mcans to tho development 
of comctency in prospective researchers." 

Tre Rosearch Projoct.--Theoretically every home economics department 
which includes research in its activities should have a definite long time 
program of researcn. Whether this should be in all of the various subject 
matter interests comprising home economics or in only one or two will desend 
upon mmy factors, so varied in the different institutions that it is not 
worthwhile here to mention them, but even if the research is to be in one 
field only as in textiles or foods and nutrition, there should be a gencral 
plan or »rogram into which the individual research projects fit. 

the 

Practically, however, it is more often / case that the researcn 
program is built up gradually from individual projects, sometimes, alas in 
a rather hit-or-miss manner. If the research begins with a single »roject 
which in its development inevitably leads to another and this in turn to 
another, the results may be of greater value than those coming from an in- 
flexible program thought out entirely in advance of the research. The formor 
method requires a certain degree of continuity, the lattor of flexibility 
tO DG productive of the best results. If there is no sequence in cither one 
there devolonos a tendency to jump from onc thing to anothcor——to be at the 
beck and call of any one who wishes to obtain new facts about this or that. 
In other words, the research resolves itself into misccllaneous service pro- 


jects if not safeguarded by a definite policy. It is in the matter of de- 


veloping a sound research program that the advice is most timely that "it 
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is high time that wo do relatively moro thinking nnd less investignting 
if we are to maintain the high standards which havo bcon sect wo for us by 
the pastmasters of scicnco." 

Assuming the ideal situation of a carofully plannod vrogram, the 
first step to take in initiating research is to sot wo a research projcct. 
This is admittedly the most satisfactory plan for conducting any research and 
ea roquirement for research conductod under Fodernl funds, the administration 
of which is definitely on a projoct basis, Hach project is submittdd as a unit 
with a definite estimate of funds roquirod for conducting it. Since tho na- 
ture, scosc, and mothod of attack of the project arco judgod from tho »rojoct 


statement alone, it is essential that this be mado as clear and convincing 


5 


as possiblc. From the standpoint. of the research worker horsclf the thinking 


and study involved in setting down in black and white tho why and how of a 
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mroject can not help but clarify her ideas and establish a working basis 


for the project. As Dr. Allen said in nis 1928 address before the subsec- 
tion on Experiment Stations of the Association of Land-Grant Colloges and 
Univorsitics: 


MAbility to state a problem, to analyze it into its signifi- 
cant fcatures and set up a workable part is a significant at- 
tribute of the research worker. Generally sneaking, the projeat 
outline is one of the clearest evidences of a worker's purpose 
and the operation of his mind. There are exceptions, of course, 
in wiich the work and point of view of the investigators are ad- 
vancing so fast that narrow, specific limitations would require 
constant revision. We can all think of such cases in the ad- 
vanced ranges of original inquiry, and no administrative officer 
would wish to handicap individuality and initiative by undue 
formalities. Frequent conference will enable the changing course 
of attack to be followed. But for the rank and file, the project 
statement is a means of judging of merits and readiness to under~ 
take the task. The worker who is indefinite and insists upon too 
much latitude usually has not studied his subject or thought it 
through to the point of forming a tentative working olan.* (7) 


In this address valuable suggestions for project writing are given in a dis- 


abi 


cussion of types of project defects, with illustrations drawn from among 
the many projects submitted to the Office of Experiment Stations for anroval. 
For the comfort of home economics research workers, none of whom have had 
long experience in the preparation of project statements, it may be stated 
that Dr. Allen considerately took his illustrations of project defects from 
the. old established fields of agricultural rescarch and not from the never 
fields of agricultural economics, home economics, and rural sociology. 

For constructive suggestions as to how to proceed in prevaring a 
project statement I can do no better than quote from the 1927 report of the 
Committec on Experiment Station Organization and Policy. (8) 


"Your committee recommends as a policy to rescarch workers 
and responsible administrative officers. more careful scrutiny of 
new projects, keeping in mind: 


fhe Title: This should characterize the concrete, limited 
unit of work to be undertaken and not cover the entire ficld to 
Which the project is related. 


Tie Objective. Itishould be clear cut and specific, and not 
involved with statements of proecdure. 


The Outlook. The project should be constructive in charactor, 
It should take account of the status of the question, attack points 
which need further study, supplement other work, exhibit vision 
and ingenuity, and give prospect of success. 

What, specifically is it proposed to add to the sum of know- 
ledge of the subject? Such a contribution may deal with some nev 
point, or those still in doubt, or determine applications to the 
conditions in the region, 


The Procedure. It should be wo-to-datc, roprosonting the »rogross 
and current views on methods and techniquc, It should givo data 
that will stand statistical analysis and be comparablo with other 
similar accepted data. Docs it cover the roquirements of the subjcct, 


or is it one-sided or inadequate in some respocts? 


Thoroughness. he project should be designed to undertake thor- 
oughly and with reasonable completeness the investigation of the 
subject and should not be fragmentary and sunerficial. 


Probable’ Duration. Is the time clement a reasonable one? Docs 
the project commit the station to a course it may not be desirable 


to carry through? 
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The Funds Required. Is the estimate anmlo for the proposed 
invostigation? Are the dxmonses and other cssentials within 
tne means of the station budgot?" 
If these points aro kept in mind by the resoarch worker who propares the 
project statement, and again by the administrntive head of the home cconomics 
department wno is usually the first »erson to pass judgment upon the sro- 
ject statoment, it is quite likely thet tho projoct when it goos through 
ths noxt stage, apnroval by the station director who alone controls tho 
distribution of station funds, will receive more generous financial support 
> S Bid fae 
than wovld a carclessly written, unconvincing project. And finally when tho 
project reaches the Office of Experiment Stations, there will not be the 
delay of further correspondence concerning doubtful points that so often nolds 
wo a project before final approval can be given. 
The Publication of Research.--Quoting Dr. Allen again-- 

"The ultimate aim of research is publication. It may be de- 

ferred, but it is due eventually if the research has been success— 
oul, 8bO some this final task, Like the end of a voor cigar, is often 
very bitter. But in research the end is even more important than 

the beginning, and quite as deserving of being well done as any 

other part of the work." 

This was.the introduction to a lecture on The Publication of Roe 
séarcn given before a class in "The Nature and Method of Research" of the 
Graduate School of the Department of Agriculture. Since this is no longer 
available it may be well to outline briefly some of the points made. Calling 
attontion to the unfortunate fact that "much scientific writing of the pres— 
ent timo is loose and indefinite in its expression, verbose often to tho 
point of boing tedious and out of harmony with the ordered, cxact, and logi- 
cal nature of scicnee itself," while the aim in publishing research, as well 


‘ 


as in carrving it on, should be "fo loave the ficld clearer than you found 36,5 
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re ‘Allen discussod the obligations of the writer to the reader in the mattor 


7 


of clearnoss, brevity, and style and with these cssentials in mind presented 


a metnod of procedure for the preparation of manuscrint, discussing in turn 
the outline; titlo, introduction, body of article, data and tabular matter, 
illustrations, and conclusions. Tho final omphasis was on the necossity and 
importance of editorial review of the manuscrivt before it is prosontod for 
oublication. Quoting frecly-- 


"Study to communicate the results of resoarch in a way that 
Will involve the least effort on the part of the reader to tac 


PS 


tiom in, 


"Writing that leaves the reader's mind in such a condition 
that it can uninterruptedly follow the meaning of the paper with- 
out being conscious of the words has been described as good style. 


"As oe rule, the more definitcly a fact has beon established 
by an investigation, the more directly and simply it.can be »ore- 
sented. It is the doubtful oncs that have to be hedged nbout 
With oxolanations, qualifications, and cautions. 


"The style or the technical paper should be simple, straight 
forward, and dignified. It should suggest neither a fairy tale, a 
sensational newspaper story, nor a sermon, but rather a simmle, uns 
affected, and uncolored account of work done and its application. 


"One of the first requirements is that the namner should be 
Systematic, orderly, and logical in its method of presentation, 
progressive in its effect, so that the course can be followed and 
interest will cumulate to the very end. 


"Of course there is a limit to what can be put into a title, 
but it should be specific and descriptive as far as it goes. 


"Next will come the introduction, which, in an account of 
research, would set forth the problem and give a brief review of 
the recent literature bearing on the subject. 


"Tie reader will naturally be interested in a brief statement 
of the nlan of the procedure, the method employed, an indication 
of the scope of the study, and conditions under which it was done. 
The account will aim to show that the writer had a clesr purpose 
in starting the work, realized what he mas going after in his in- 
vestigations, has the facts arranged in his own mind, and has studied 
them so that he can impart them to others and draw warranted de- 
ductions and conclusions. 
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"The object of a table is tO present a picture of the data, 
as complete in itself as possible. The purpose of tabulated data 
is not alone to record it, but to clarify the subject--to present 
the matter more clearly and concisely than it could be presented 
in the text....Don't forget that the reader will expect the author 
to make some explanation of what he considers a table shows, or 
how it prepares for what is to follow. 


"The object of illustrations is to illuminate the text but not 
to embellish it--to make it more intelligible, or to give more defi- 
nite expression. 

The important points developed in the investigation should be 
brought together, with such deductions, suggestions, or generaliza- 
tions as seem warranted. The accurate drawing and stating of these 
conclusions is one of the most delicate steps in preparing a scien- 
tific paper, requiring not only caution and discrimination but un- 
usual care in wording to avoid possible misunderstanding." 

No less valuable as a practical guide in the preparation of scientific 
papers is an editorial in the Journal of Home Economics, based on Miss Atwater's 
discussion of the subject at the Boston meeting of the research committee of the 
American Home Economics Association. (9) Included among her suggestions to in- 
experienced writers is the important one of considering the usage of the journal 
to which the paper is to be sent as regards such typographical matters as sub- 
heads, methods of designating charts and tables, and the form of literature ci- 
tations. The joint committee on pvolicy and manuscripts of the Journal of Agri- 
cultural Research has issued a statement concerning its editorial policy. (10) 
Other journals regularly carry statements of their policies or, if not, a care- 
ful perusal of the papers in any issue will reveal them. Attention to such 
matters, however irksome, will have its reward in the psychological effect upon 
those who pass woon papers for publication. 

“Professor Atwater's dictum that heaven is a place where you 

carry on investigations without having to write them up strikes a 
sympathetic chord in the breast of most scientists. The more one 
comes to know them and their methods, however, the more one realizes 
that -those whose work ranks high accept the mundane necessity for 
writing reports and, having accepted it, patiently devote whatever 


time is needed to the task of making them accurate in fact, orderly 
in arrangement, and clear in statement." (9) 
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